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1. Basis of the report 

1 With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -26 as originally filed 

Claims, Numbers 

1 -22 filed with telefax on 27.04.2004 

Drawings, Sheets 

1 £3-23£3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 



1-22 



1-22 



1-22 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

Reference, fe made to the following documents j^^^jj:.- ■• % ' 

D2: EP-A-0 574 352 (CIBA GEIGY AG) 1 5 December 1 993 (1 993-1 2-1 5) 
D3: US-A-5 318 552 (SHIBA DAISUKE ET AL) 7 June 1994 (1994-06-07) 
D4: US-A-5 972 505 (BAGRODIA SHRIRAM ET AL) 26 October 1 999 (1 999- 
10-26)" 

D5: WO 92 00407 A (EASTMAN KODAK CO) 9 January 1 992 (1 992-01 -09) 
D6: US-A-5 236 563 (LOH INH-HOUNG) 1 7 August 1 993 (1 993-08-1 7) 

If not indicated otherwise the relevant passages are those mentioned in the search 
report. 

1 . Novelty and inventive step: 

1.1 Prior art: 

Document D2 discloses a process for the surface modification, i.e imparting 
hydrophilicity, of a polymer substrate by plasma treatment, e.g. with Argon. 

Document D3 discloses a method for imparting absorptivity to a material by 
bonding a hydrophilic polymer to a fibre by plasma treatment. 

Document D4 discloses a process for improving the liquid transport properties of a 
fibre by plasma treatment. 

Document D5 discloses a process for improving the liquid transport properties of a 
fibre by plasma treatment. '. ?***-' •'" ^ f 

Document D6 discloses ja process for modifyingjthe surface^roperties of a 
polymeric substrate by cross-linking the polymer with a plasma treatment. 

1 .2 Document D2 which is considered to be the closest prior art discloses a process 
for imparting hydrophilicity to a polymer substrate by plasma treatment. 
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The subject-matter of claim 1 differs in that the process comprises first a cross- 
linking step followed by plasma deposition or plasma modification. The problem to 
be solved may thus be regarded as to provide an improved process for 
conditioning substrates. The two step plasma treatment imparts improved 
properties of stability and wettability to the material (see p22-23, fig.13-15) which 
was not predictable in view of the prior art. Therefore, claim 1 is considered as 
inventive insofar as the cross-lin king is performed bv plasma treatment. 

1 .3 The subject-matter of claim 22 is a substrate modified by the process of claim 1 . 
The two step plasma treatment results in an improvement of the properties of the 
*• substrate (see point 1 .2). Claim 22 is thus new and inventive. 
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Claims *Sv*b- 

1. A method of applying a conditioning effect to a material ^ 
substrate, said method including the step of performing a plasma 
modification and/or plasma deposition treatment on the 
substrate, said conditioning effect comprising exposing the 
substrate to any, or any combination of , vat least two treatment 
steps: (i) cross-linking of either or both the 1 exterior and internal 
surfaces of the substrate; and/or (ii) plasma modification or 
plasma deposition of/ onto the cross-linked material. 

2. A method according to claim 1 wherein steps (i) and (ii) 
are both performed and in sequence. 

3. A method according to claim 1 wherein the precursor gas 
used in the generation of the plasma is a noble, inert or 
nitrogenous gas. 

4. A method according to any preceding claims wherein the 
coating material is modified in the form of a hydrophilic layer in 
the first step with the plasma treatment in the second step 
acting to oxidise or nitrogenate the material. 

5. A method according to claim 4 wherein the precursor gas 
or liquid used in the plasma treatment step are oxygen or 
nitrogen containing chemical compounds. 

6. A method according to any of the preceding claims 
wherein an oxidation method is used in the form of ozonolysis. 



7. A method according to claim 1 wherein the precursor gas 
or liquid used for the plasma treatment in step 2 (ii) contains 
fluoride. 
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8. A method according to claim 1 wherein the plasma used is 
a non- equilibrium plasma generated by a radio frequency, 
microwaves and/ or direct current. 

9. A method according to any of the preceding claims 
wherein the plasma power applied during the first step is in the 
range of 0101 watt to 500 watts. 

10. A method according to any of the preceding claims 
wherein the plasma power applied during the second step is in 
the range of 0.01 watt to 500 watts. 

11. A method according to any of the preceding claims 
wherein the plasma power applied during either or both of the 
first and second steps is pulsed. 

12. A method according to any of the preceding claims 
wherein the precursor gas or liquid introduced during either or 
both the first and second steps is pulsed. 

13. A method according to any of the preceding claims 
wherein the substrate is defined as any article capable of 
supporting a coating applied thereto. 

14. A method according to claim 13 wherein the substrate is a 
porous article with an exterior surface, a bulk matrix and pores 
extending from the exterior surface into the bulk matrix, said 
bulk matrix exterior and interstitial surfaces, at least in part, 
polymeric or oligomeric. 



15. A method according to claim 14 wherein the bulk matrix is 
a polyolefin. 
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16. A method according to Claim 15 wherein the bulk matrix 
has a void volume ranging from 0.01% to 99%. 

17. A method according to any of the preceding claims 
wherein step (i) is controlled such that the effect of said step is 
controlled to be applied to a limited depth of the material below 
the external surface. - put 

18. A method according to any of the preceding claims 
wherein in step (ii) the effect of said step is controlled to be 
applied to a limited depth into the material below the external 
surface of the substrate. 

19. A method according to any of the preceding claims 
wherein the plasma used in either or both steps (i) and (ii) is 
selectively applied to localised areas across the substrate surface 
and/or below the substrate surface. 

20. A method according to any of the preceding claims 
wherein the material is an absorbent, hydrophobic polymer 
which is heated by step (i) to be cross linked by a noble gas 
plasma to improve its ability to retain liquid and render it super- 
absorbent. ''I 



21. A method according to claim 20 wherein the material is 
modified by a subsequent nitrogenating plasma as step (ii) to 
render said cross linked polymer compatible with amine 
functionalities to form a super- absorbent polymer capable of 
retaining large quantities of amine containing aqueous solutions. 



22 A method according to any of the preceding claims wherein 
the substrate is a superabsorbent material. 
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23 A substrate having a modified surface, said surface modified^^^^fe^ 
by the method as set out in any of claims 1-22. * ?4m^ 
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